and residence of mother [AOR, 0.538; 95% CI, [AOR, 0,796, IC 95%, de 0,559 à 1,134] et résidence de la mère [AOR, 0,538, IC à 95% de 0,324 à 0,895] sont plus susceptibles d'influencer la diarrhée infantile. Niveau de l'enseignement supérieur de la mère a été associée à une plus faible incidence de la diarrhée infantile [AOR, 0,187, IC à 95% de 0,609 à 0,573] 
Introduction
Childhood diarrhea accounts for nearly 1.3 million deaths a year among children under 5 years of age making it the second most common cause of childhood mortality globally after pneumonia (UNICEF and WHO. 2009 ). Mortality of children below the age of five in Africa is more than 80% (Akinyemi et al. 2013) . Of the 15 countries in Africa where the under-five child mortality is 75%, Kenya is ranked at number 10. Causes of childhood mortality differ from one country to another but pneumonia and diarrhea remain the illnesses that are most often associated with child deaths (Mukhtar et al. 2009) . In Africa, a child experiences five episodes of diarrhea per year, and 800,000 children die each year from diarrhea related dehydration (Woldemichael, 2001) . In Kenya, the mortality rate of children under the age of five years due to diarrhea is very high about 16% surpassing deaths from HIV and Malaria combined (Njuguna and Muruka, 2011) .
There is a relationship between environmental factors and the occurrence of diarrhea in children. Such factors include: water quantity, access to improved water sources, availability of toilet facilities, compound hygiene, housing condition, and refuse disposal (Woldemichael, 2001) . Globally, more than 125 million children under-five years of age live in households without access to an improved drinking-water source, and more than 280 million of these children live in households without access to improved sanitation facilities (Black et al. 2003) . In the developing world, unsafe drinking water, inadequate availability of water for hygiene and lack of access to sanitation together contribute to about 88 % of deaths from diarrheal diseases or more than 1.5 million deaths in children under-five each year (Black et al. 2003) .
Every child in Kenya under the age of five experiences an average of three bouts of diarrhea every year (KNBS and ICF Macro, 2010) . This could be attributed to the quality of the water supply, mother's literacy, housing conditions, and the level of development of the villages in which the children live (Vani, 2004) . Maternal education has been found to influence the perception of mothers on childhood diarrhea and increased child health improvements. In others studies, the relationship between maternal characteristics such as education, wealth and child diarrhea is not direct but rather is moderated by other factors such as residence differences (Njeri and Muriithi, 2013) . There is need to understand the determinants of diarrhea as it has far reaching consequences on child nutrition, survival and development (Weisz et al. 2011) .
The purpose of this paper seeks to examine the predictors to the incidence of diarrhea in young Kenyan children. Employing data from the Kenya Demographic and Health Survey 2008-09, this study sought to find out the relationship between childhood diarrhea and household characteristics such as source of drinking water, water treatment, toilet facilities, household size and bottle-feeding in Kenya, maternal characteristics such as age of the mother and the level of education and lastly the socio-demographic characteristics which include; age of child, sex of child, residence, region and wealth status. Given the high mortality rates of children under the age of 5 years due to diarrhea, there is a clear need to assess association between the determinants of diarrhea in children and identify opportunities for intervention that will help to reduce it.
Literature review and theoretical framework
Maternal factors such as mother's age and education level and household factors such as sources of drinking water, toilet facilities, water treatment, household size, number of children and bottle feeding are important in explaining child health outcomes. Several studies have found that demographic variables play a role in diarrhea prevalence. For example, children of more educated mothers tend to have lower diarrhea prevalence, irrespective of water and sanitation conditions and this is due to better understanding of proper hygiene (Ahiadeke, 2000) . Other studies have found that child diarrhea incidence was significantly lower when mothers had secondary education, compared to mothers with no education. Mother's education was a significant determinant of diarrhea (Ahiadeke, 2000; Boadi and Kuitunen, 2005) . Other sociodemographic variables that significantly predicted lower diarrhea incidence among children under five included: higher family income (Boadi and Kuitunen, 2005) , older child's age (Arif and Ibrahim, 1998) , urban residence (Arif and Ibrahim, 1998) , and female sex (Van Derslice and Briscoe, 1995; Arif and Ibrahim, 1998) .
A number of studies found association between water quality as intervening variable and diarrhea incidence. For example, in a 2002 logistic regression analysis of data from three East African countries, indicated that households with piped water connections did not have significantly lower diarrhea likelihood than households that lacked piped water (Tumwine et al. 2002) . Non protected sources of drinking water have been significantly associated with an increased risk of diarrhea in a number of studies (Ekanem et al. 1991; Manun'Ebo et al. 1994; Mock et al. 1995) . In a comparison of urban and rural communities, this association held true only for the latter (Mock et al. 1995) .
The protective effect of exclusive breast feeding against diarrhoeal disease in the first 4-6 months of life has been reported (Golding et al., 1997) . This is attributed to the immune properties of breast milk and less exposure to pathogens in contaminated milk, food, bottles, or teats (Lawrence and Lawrence 1999) . These contamination and inadequate sterilization pose less of a problem in developed than developing countries, hence the greater risk of child diarrhea through breast feeding in developing countries where poverty, poor hygiene, and infectious diseases are common. Quigley et al., (2006) report that breast feeding was associated with significantly less diarrhoeal disease and formula fed infants experienced more diarrhoea if their bottles/teats were not sterilized.
Research has suggested that children in the 6 to 18 month age range are most likely to develop persistent diarrhea (Moy et al. 1991; Thea et al. 1993 ). An association between age and increased rates of persistent diarrhea has however not been consistently demonstrated in other developing countries (WHO, 1988) .
From the above evidence, independent variables such as demographic and maternal characteristics influence childhood diarrhea either directly, or through intervening variables such as water and sanitation, household size and child feeding practices. The conceptual framework in Figure 1 below is used to illustrate the potential associations among socio-demographic characteristics, household characteristics, maternal characteristics and childhood diarrhea based on available KDHS 2008-09 data.
Independent variables
Intervening 
Data and methods
To address the hypothesis, that there was no association between childhood diarrhea and household, socio-demographic and maternal characteristics, data for the study were obtained from the Kenya Demographic and Health Survey 2008-09. This study used specifically the dataset on woman's recode as the unit of analysis since most of the child information is found in this recode. Merging of the Household and Woman's recode was necessary so as to include other variables that are important in the study. Sample selection had a question on whether or not the child had suffered from diarrhea in the last two weeks preceding the survey. This question was used as the filter question, leaving only data on the respondents who had answered in the affirmative. (N=3838). Childhood diarrhea: the measure of diarrhea in children was derived from woman's questionnaire. It was used as the main outcome/dependent variable. The independent variables used to measure the dependent variable included: the maternal characteristics such as age of the mother and the level of education, socio-demographic characteristics which include; age of child, sex of child, residence, region and wealth status and lastly household characteristics such as source of drinking water, water treatment, toilet facilities, household size and bottle-feeding in Kenya. Data was analyzed using STATA 12 (Statacorp, 2011 
Dependent Variable
Childhood Diarrhoea categorical. The bivariate analyses included Chisquare tests to assess significant differences in proportions experiencing outcomes by demographic, maternal characteristics and household sub-groups. The multivariate analyses are all based on logistic regression to establish differences in odds of experiencing the outcome of interest between various subgroups, when the other important factors are controlled for. For the multivariate analysis of childhood diarrhea, other important variables namely age, sex of child, residence, region, wealth status, education level of the mother, age of mother are included as covariates so that their effects are controlled for. For both descriptive and logistic regression svy set command in Stata 12 was used to adjust for the complex sampling scheme used in KDHS, with all statistical testing performed at 95% significance level.
Results
Descriptive analysis of socio-demographic, maternal and household characteristics A total of 3838 women were included in the study. Children between the ages of 12-23 months are at high risk of childhood diarrhea than those ranging between 36-59 months represented by under 10% as shown in Table 1 . The sex of the child did not show clear difference in terms of diarrhea episodes (Table 1) . There was no much difference in diarrhea cases between the urban and the rural residences.
The poorest family showed a higher prevalence of childhood diarrhea 19% than the richest family 12.7%. Regionally, it was observed that the Coast province recorded the highest cases of diarrhea 21%, then followed by Nyanza. Nairobi province had the lowest cases of diarrhea in children under the age of five 11% (Table 1) . Maternal age played a significant role in the occurrence of childhood diarrhea. In the present study teenage mothers had the highest risk of experiencing childhood diarrheal diseases at 27.52%. The occurrence of childhood diarrhea decreased with maternal age. Mothers aged 40-44 years had the lowest risk of their children suffering from diarrhea 10.33% (Table 2 ). Children of mothers who had no education were about 3 times more likely to have diarrhea when compared to children of mothers who had higher education and above. The household using unprotected water points such as wells as their sources of drinking water had 17.69% cases of childhood diarrhea which is higher than the other sources of drinking water. (Table 3) Houses with more number of children had 18.07% higher cases of childhood diarrhea than houses with few numbers of children. This was also true for households with bigger household sizes 20.75%. Mothers who used bottle feeding had 19.07%
higher cases of contracting the disease than mothers who did not.
Bivariate analysis
In bivariate analysis, a number of risk factors including current age of child (p<0.001), age of mother, education level and toilet facility (p<0.05) appeared to be significantly associated with under five childhood diarrhea (Table  4) . 
Determinants of childhood diarrhea
The multivariate analysis confirms that children aged 12-23 months, male children, children residing in the urban areas, households in the coast province, richer household, maternal age 15-19 years, mothers with no education, unprotected sources of drinking water, poor toilet facility, use of non-treated water, big household size, few number of children and use of bottle for feeding infants have the highest chances of developing diarrhea.
Socio-demographic characteristics
After adjustment for other factors (Table 5 ) with respect to childhood diarrhea, the child's age emerges as the most significant factor. The odds of having diarrhea is highest among children aged 12-23 months (AOR 1.298, CI 0.934-1.804), followed by those aged 0-11 months, and the lowest for children aged 48-59 months. The trend shows an increase up to 23 months then a declining trend from 24 to 9 months (Inverted j curve/relationship). Residence of child showed significance effect on diarrhea with children living in rural areas having lower odds of contracting diarrhea than those in the urban areas (AOR 0.538, CI 0.324-0.895). This difference was statistically significant. Childhood diarrhea with region and wealth status did not show statistical significance. However, there was an increase in diarrhea cases with wealth status from poor to richer (AOR 1.498 CI 0.912-2.459) then a sharp decline at richest households (AOR 0.922 CI 0.509-1.668). Coast province showed the highest odds of childhood diarrhea (AOR 1.681 CI 0.812-3.480) while North eastern Province had the lowest odds of childhood diarrhea (AOR 0.913, CI 0.383-2.176).
Maternal characteristics
The risk of childhood diarrhea steadily declines with maternal age, with children of mothers aged 15-19 years having higher odds of diarrhea than mothers aged 35 years or over. Majority of mothers between the age group of 40-44 had the lowest odds of children suffering from diarrhea (AOR 0.526 CI 0.207-1.339) with no much difference with age group of 45-49 (AOR 0.527 CI 0.164-1.698). Children of mothers with higher education level have lower odds of contracting diarrhea (AOR 0.187, CI 0.609-0.573) than children of mothers with no education. Children whose mothers have some education reduce their chances of having diarrhea.
Household characteristics
Households with unprotected drinking water sources had higher odds of contracting childhood diarrhea than protected sources (AOR 1.692, . Well source of drinking water had slightly higher odds of contracting diarrhea than surface water (AOR 1.441, CI 0.884-2.348). The difference was statistically significant. Pit latrines had the lowest odds of contracting childhood diarrhea than flush toilets and other toilet facility (AOR 0.884, ). Other household characteristics that were found to be statistically significant were household size, as shown in Table 4 . Holding all other factors constant, households which did not use treated water had higher odds of contracting childhood diarrhea than those which treated their drinking water. Children who were being bottle fed had the highest odds of contracting diarrhea (AOR 1.058, CI 0.729-1.535) than those breast fed.
Discussion
Childhood mortality is persistently high in Kenya over the last decade as a result of pneumonia and severe infant diarrhea (UNICEF and WHO. 2009 ). The deaths caused by infant diarrhea have been attributed to poor hygiene of mothers when handling water and food for their infants, poor sanitation, lack of reliable clean drinking water sources and toilet facilities. The results of this study are consistent with findings from other studies. With respect to the associations of the various variables with childhood diarrhea, the observed patterns by child age and maternal education level, conform to findings previously observed in other studies (Magadi, 2000) . Our findings do not support the null hypothesis that there is no association between socio-demographic, maternal and household characteristics with childhood diarrhea. It is evident that, age of child and place of residence of mother are more likely to influence childhood diarrhea. Although other factors such as the sex of child, region of residence and wealth status have effect on diarrhea, our study also strengthens other studies showing that maternal education level, sources of drinking water and use of treated water are more likely to reduce childhood diarrhea (Magadi, 2000) . Richest households had low odds of contracting childhood diarrhea as observed in this study. This could be attributed to the poor handling and storage of drinking water that takes place in majority of households due to lack of information on proper water handling. The results indicated that childhood diarrhea reduced with wealth status. These results agree with the general accepted norm that suggest that wealth has an inverse association with diarrhea likelihood (Amy Quinn, 2009 ).
Urban residence had higher odds of childhood diarrhea than rural areas and this could be due to poor sanitation as a result of congestion as observed in most of the urban centers thereby negatively affecting water storage and handling practices. Lack of proper and clean drinking water sources are main contributors of high childhood diarrhea cases in urban areas (UNICEF and WHO, 2009 ). The results also show that young mothers and a few number of children living at home are associated with higher odds of diarrhea among children. These findings do not agree with those found by Omariba, 2001 who found out that, young mothers and higher number of children in their home correlates with higher prevalence child diseases. Young ages of mother would still record high diarrhea rates among children regardless of the number of children. It may also rightly be argued that older mothers are more experienced in taking care of children and in spite of the number of children at home being high, they take extra care of the young and hence reducing childhood diarrhea incidences. Age of mother comes with experience and younger mothers may lack experiences especially if the educational background is below secondary education. Bottle feeding in children also increase the chances of contracting diarrhea among children due to the possibilities of contamination of the feeding bottle as a result of poor handling by the mother. A mother who observes proper hygiene when breast feeding is more likely to protect her young one from diarrheal diseases than one who doesn't clean her breast when breast feeding. Although the type of toilet facility showed an association with the occurrence of childhood diarrhea in the bivariate analyses, it exhibited no significant association when other variables were controlled in the multivariate analyses. However, some studies indicated that the type of excreta disposal facility were strongly associated with the occurrence of diarrheal morbidity (Amy Quinn, 2009 ). In our study, significant association was observed between the source of drinking water and occurrence of childhood diarrhea which tend to agree with other studies that report drinking water source as an important environmental determinant of diarrheal morbidity (Mukiira and Ibisomi, 2010; Njeri and Muriithi, 2013) .
Conclusion
Our findings show that there are associations between various socio-demographic, maternal and household characteristics with childhood diarrhea. Children between the ages of 24-47 months had lower odds of contracting diarrhea because of their maturity in size as compared to the infants. Urban mothers experienced childhood diarrhea as a result of lack of proper water handling practices and storage resulting from congestion in urban areas. This study clearly showed that mothers with higher level of education had the knowledge on tackling childhood diarrhea. Households using well as a source of water reported high episodes of childhood diarrhea as a result of source contamination, storage and handling problems. Bigger household sizes experienced high diarrheal cases in children as a result of poor water handling practices and low hygiene standards from congestion. Interventions to reduce the childhood diarrhea should be based on knowledge dissemination to the urban mothers on cheaper ways of treating water, handling and storage through seminars and workshops.
